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This paper focuses on the applications which best 
suit the microcomputer in an educational setting with emphasis on 
adapting effective pedagogical practicf^ to the computer's 
programability and delivery capabilities. Discovery learning and 
"being told** are identified as two types of computer assisted 
instruction (CAI) and sample uses of each method are compared and 
contrasted to identify their strengths and weaknesses. Comparison of 
these two CAI methods is based on analyses of five components: (1) 
student reinforcement; (2) full use of the potentirl of 
microcomputers; (3) student-computer interactions; (4) knowledge of 
possible answers and probable mistakes; and (5) existence of an 
interactive environment. It is pointed out that learning to program 
in "discovery languages" (LOGO, PILOT) is a powerful skill that all 
students should have available to them. Implications of CAI for use 
with special education students are discussed, and specific benefits 
are suggested for behaviorally disoriented, mentally and physically 
handicapped, and learning disabled stud^wts. Four major components of 
CAI that assist these students are identified: program patience, 
program repetition, eagerness of students to use computers, and 
suitability for discovery learning. Teachers are encouraged to 
familiarize themselves with programs that teach effectively and to 
help create programs that ensure superior instruction. A three-page 
list of references completes the document. (JB) 
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As micr ocoapu te r8 are inc rea sin4si y introducei into educa- 



tional settings two very different sentiaents are bein^t expressed 



by educators* 



One Ha 



considers the computer to be a techno*- 



io|(icai me.rvei that wiii better prepare schooi chiidren for makln4C 



number of teacherSf on the other handf characterizes the in- 
ciasHroom aicrocompute r as a passin^^ fad (Sneibeckery 1931 )f comparin^L 
it to the tachistocopesf overhead projectors and speed readers that 
once graced their classrooms and now occupy their ciosets* 
Yetv incr eas in^jiy the nicrocomputer is becoaini< a ccnponent 
in the educational process iapieHentei in eiementary and hii^h schooi 
classrooms (Wieckt 1980) « Application of coaputer technolo({y in the 
classrooMf through nicroconput intf « stems from recent advances Mde in 
silicon chips* These electronic miniatures make available the power 
to run educational proiiram? which were once confined tc« mainframe 
computers* Educational proiframs have been developed lor use on thase 
systems in businesSf the home and schools* 

Previewinift much of the available educational software makes 
it difficult to envision more than a brief life for CAI* Hofneister 
( 1982t p« 1 16 ) notes that while improvements in cost effectiveness and 
reliability tire obvious in hardware techno ioi2y this **has not been 
notched In software de ve lopmen t • Much educational software be^^ins 
with a stimulatiniit presentation followed by a &<»ec|uence of tedious*^ to*-* 
read material* The initial enthusiasm whic h^ tudent s exhibit when 
they begin working with the computer soon vanishes under the assault 



of poor pedasoi^y* Unf ortunateiyt the necessary coordination between 



the transition into today's coaputer i2:ed society* 



A significant 
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protframcoersf psychologists <ind educators in desltfnin^ effective and 
motivating computer aided instruction is not usually obvious 
in the end product* Since traditional paper and pencil tasks can 
present drill and practice exercises as drably as poor conputei* 
software (Beechholdf 1982) it is difficult to Justify the greater 
expense of CAI in an era of bud|se t cuts and increased fiscal respon* 
sibill ty« 

Some drill and practice educational pro^^raras have become in- 
creasingly stimulatin4( and raotlvatinsy usin^ visual effects much 
like video icameSf to maintain Interest in presented material (Chaf 
f int Maxwell Thompsont 1982) • Furthert CAI, throu;^h a micro- 
computer delivery symtemSf is transcending the drill and practice 
mold in public school classrooms* A program like LOGO affords 
a glimpse of an alternate to drill and practice (Ifullert 1982) « 
Designed at l|«l«T«t this programt with its simple authoring languaget 
affords even the preschooler the opportunity to interact with the 
c oDpu ie r • 

This article attempts to evaluate the appj ' ^ a t ' ons which 
best suit the microcomputer in an educational setting* 
Attention will focus op adapting effective pedagogical practice 
to the micro's pro gr&mab ill ty and delivery capabilities* To 
begint let us conaider the learning process as it relates to 
the interaction between man and machine* 



CAI programs are anchored in one of two major pedagogical 
philosophies* The first advocates that learning takes place in 
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**bein|| told". More prevalent in the 19608 , thia view grew out of 
early pro^ramm^d learniott research andt developed into the teaching 
machine programs which were to rwsvoiut ionize the education process 
through individualization ( Sne Ibec jcert t9Sl)* The second view holds 
t h& t learninu occurii throu^^h discovery*** Different from the for* 
mepf the discovery view encompasses such activities as seeking out 
relevant from irreJevant information and information modification 
for error reooval* Both of these activities require an information 
modeling ability ( Howe 9 ^978)« 



The ability to create models for data to be learned is 
essential to storage of that data in a meaningful way for later 
retrieval* This meaas that in order to effectively amsinilate 
informatioo into one's experiencet new material must be 
meaninafully related to the learner ( blayer « t979)« E:;iamples 
serve to illustrate this concept of learning* Given some 
theoretical fraiaework of psychology^ a student can learn the under- 
iying principles by rote memorization with more or less difficulty* 
The theory 9 howevert becomes incorporated by the learner more 



clearly and more usably when examples are employed to explain Ltf 
giving **flesh to the skeleton*** As sucht the examples illustrate 
the manifestations that the theory takes in a less abstract form* 
It is contended here that the relationship of new material to the 
learner's experiential background facilitates the acquisition of 
\ti^t information (Ausubel S Fltzgeral<:9 1961; Gagnef 1975; Howet 
1978)* Hofmeister ;1982, p*117) applies this principle to con- 
ceptual teaching in educting special education pupils: 



Special education pupils are often **8pecial** because 
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of their iniibiiity to learn e«ksiiy from tlie haphazard 
structure of the e nv ironm?jnt • In order to teach concepts 
to special education populations! need to have on hand 

a rich reservoir of examples and nonexampies of the con*- 
cept we are teaching* These examples and nonexampies need 
to be carefully assembiedt carefully matchelt and carefully 
manased • 

It is this awareness of what the pupil has iearnedf as it relates 
to what is being tautfhty that affords educators a plan by which 
learning can be structured* 

CAI programs which implement both principles have been developed 
in the are«i ot mathenatics* Visual representations of abstract 
concepts are available in neowetryt calculus* differential equations 
and statistics (Sraith« I981i Binary stars* ionaitude and latitude, 
and sky maps have all been illustrated usinn CAI visual models in 
college astronomy classes with success (Reltmeyer, 1983) • 

Uofstadter (1979) applies the notion of Isomorphs to the 
acquisitioc of knowledue* Deriving h\s use of the word from 
mathematicSf Uofstadter considers an isomorph in learning be 
*^an information preserving transformation** (p* 49) • Here, 
1^ serves to illustrate hotr meaning is Attached to data in 
the process of learning new information and is based upon a 
comparison of the new data to that which the mind has previously 
stored* This ability of the new material to somehow be mean— 
ingfuily ccmpared to an existing form in the brain in what fos- 
ters the acquisition of new meaning* In H of s t (idt er * s words 
it is such perceptions of isomorphisms which create 
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aeanifitfa In the minds of people*^ (p« 50) • In Pianetian terfls 
the student can aBslMiiate new inforiaation only after accono* 
datins Yhis inforaation to existing schanata ( Puiaskif i97i)« 

Being told does not rule out the acquisition of knowledge 
but the iearnert in this posturet is more passive andf it Lh 
suggested he re t \e ss Inclined to establish meaningful relation- 
ships to existing data* The phrase "drill and practice** is de — 
script ive of how learning of this kind is accomplished* With 
sufficient exposure material is learned as 0. result of its ordering 
in soBe meaningful way as an individual interacts with the material 
through repeated presented Ions* Ueret the learning situation is con- 
trolled by the computet* program* 

Discovery learning similarly requires an <»rd8ringt but this 
ordering Is generated integrally as part of the learner's informa- 
tion seeking in relation to what has already been learned or 
experienced* Hands—on experiences in a classroom exemplify 
this teaching strategy* For examplet teaching a child about se«d 
gemination takes on a different meaning when seeis are germinated 
in class And grown to production In a school garden* In the same 
wayt experience stories demonstrate the e f f ec t ive aees of discovery 
in teaching r%, ding to young children* 

In contrasting these two approaches to CAIf Ueir (1981) states: 
**me reverse the usual relationship between computer and student 
that is found in a conventional computer assisted instruction* Heret 
the clever program teaches a *duab* student* In contrast t the student 
is required to teach this dumb computer ^ow to carry out the task in 
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question" (p« 77)« Controif in diacorery iearoingt originates tram 
and is vaintained by the iearner* 

Both mettioda may resuit in succeasfui learning of different 
nateri<iis* instrunentai iearninu theory iends itaeif «ore to 
the '*bein^ toid** type of CAI programs and discovery iearnini^ 
is best addressed by **reiational teachinfc**t that iSf the lioal is to 
have the student reiate new laateriai to information aiready 
posse-'sed (Howe & Bouiayf 1979) « Let u& exaoine some strengths 
and weaknesses of both approaches as CAI delivery methods* 

Traditionally CAT instruction has utilized the behavior 
modification approach In instructional deaisn* This powerful 
teaching tool utilizes reinforcement to Increase the fre- 
quency of aeiected responses (4£ener&ily correct anavera)« in 
the CAI proieram* A correct response ia rewx&rded In 3ome aiaa~ 
nert increaalnu the probability of more correct ana«era« 
Since the material to be mastered is desltfned by the Inatructort 
successful behavior ahapinff is generally built upon a task analytic 
foundation (Mozeico, 1982)* Through task analysis instruction is 
formulated in a well orc^anized sequential order* Proicresains 
in smail i nc remen tst the learner builds more cosplex targetted akiiis 
upon simple existing ones* Appropriate reinforcement ia the motivation 
which provides the impetus for continuance in proi^ram sequence* 

The coupling of instrumental learning theory with task 
analysis is an effective method for teaching facts* Goal 
achievement Is rapid when the participant Is motivated and 
placed at an appropriate entry level* Materials to be learned 
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can be Betfaented into onanageabie units und buiit upon in 
increwents in available time setfments at the student's pace* This 
method also serves as an enhancement to classroom instruction* 

While being effective in fostering the acquisition of presented 
material this fvethod dependSf in large partf on discovering 
reinforcement which is metinint^ful to the learnerf often not an easy 
task with sone children* This method of CAI is teacher directed and^ 
as such* fails to capitalize on students* inate desire to explore the 
f>nvironnent in which they function* Children who build sand castles 
learn how necessary water is to give the sand the needed consistency* 
While that fact can be taught to a child through a programmed analysis 
of the components and mastaryt controlled through rel nf orcemen t« 
It Is the child's Interaction with the sandf vet and dryt that 
will formalize this information for life* A controlled presentation 
of material to be iearned is m fundamental learning technique within 
our schools* Howe vert the "^being told** methodf when used in 
CAI does not lend itself to the development and utilization of 
a child's natural desire to explore aa seen in the sand castles* 
The distinction in educational philosophy can be best charac* 
terized by two differently oriented CAI program examples* 

In our first examplet the instructional goal is mastery of multi- 
plica tlon tables using I to 10 as multipliers and multiplicands* 
This program can be effectively presented using instrumental 
learning theory* Correct responses can be presented initlallyf 
followed by drill in which correct responses are rewarded and 
incorrect responses are presented again* Once the criterion rate 
is achieved the program is discontinued or expanded to include 
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more facte* Order of presentation is cfeternined usin^ 
task anaiysifif breakinic the totai task into nanageabie 
chunks f arranged in a sequence of increasing difficulty* 

A prograa which uses the discovery approach sight be 
designed to teach the a&suciative property of muL t ipi i ca ti on 
and number constancy* In this prograa graphic representa-- 
t ions of r andooiiy ^^enera ted nui t i p iica tion exanpies a re 
presented using the micro's graphics capability* Computation 
is dependent upon studen t'-creat ed representations using graphic 
squares* Instructions consist in directing the student to 
create various representations of multiplication facts 
and asking questions about the properties each construction 
exhibits* 

It would seem that mastery of the first program will 
more adequately equip an elementary student to perform well on 
a test of aui ti pi ica ti on facts* The second program more ade— 
qu«^t3ly teaches the underlying principles of multiplication 
and gives a visual mnemonic that will be valuable throughout 
the student's schooling and life* Obvlouslyf both methods are 
valuable tools in teaching math skills* Yet the instrumental type of 
program is the standard by which many educators are evaluating 
the role of the computer in the classroom* While this type 
of learning program is availabiet it does nut represent the 
teaching potential available through the use of ini crocompu ters* 
lluiler (1982 ) cites an example in which professional draftsmen 
and engineers were compared to students for their ability to draw 
odd sized angles freehand* The students had been using LOOO graphicSf 
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a discovery type proj^raa that allows students to create lines and 
anRles us 1 ntf the mlc rocosputer • When the angles of both firoups 
were measured with a protractor the students more accurately drew 
the tflven anifles* 

&yiilu&ti2j] 2j Siydsni iQcat 

The reason that so much of the available educational pro- 
Mrau^mlnif follows t lie instrumental iearninn theory model has a 
lot to do »lth the microcomputer itself* These raachineSf until 
only recently, used the lanA^ua^e BASiCf which more readily fits 
the >*heina told" perspective of learning* Howevert with the 
added powerfOf recently developed chipSf yieidifltf increased 
memory and faster processing, iantfuages are belog sade available 
which permit more eophistica ted CAI proarammintf* Increased 
capacity permits user interaction with microcomputers in a way 
that resembles the powerful interaction available) on the main- 
frciGie computers* 

These learning programs contain a set routine of events 
that the program* s desltfner has built into the instructional 
package* Correct Input from the student results in continuance 
of the proiiram and/or a reinforcement message followed by continu- 
ance of the program* In effect, the learner is being told that he 
is responding correctly or incorrectly, much like a teacher tells 
students that they are doing well or poorly* Unlike a teacher, this 
instructional program fails to go beyond Judging the degree of 
correctness of the program* Its limitation consists in its 
inability to sample the student's knowledge and determine where 
the misconception that led to the Incorrect response originates* 
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This cype of prui^raaiiiii cat: be thouuht of as **top do^^n" in that 
it reseabies iearnlntf from a manuai in a preset sequence but 
without any variance from the order of presentation* And iike a 
manu^^i «ith a finite prese nt at i on 9 when something is not expiicitiy 
clear to the iearnerSf they must turn to some otha r source to heip 
explain the ai sund erstood data* 

For the iearn^rt input re^^ardinc; errors consists oniy in the 
recoicnition that they have r»ccurred« Thus t these pro«{raais are de- 
pendent upon the assistance of a quaiified teacher who can question 
students to determine where their dif f i.^ui t ies iie an<| what fur-* 
ther instruction is necessary* This type of prouran can be a vaiua-- 
bie practice vehicle used to reinforce ciussroon p resen ta tions « 

The discovery type CAC protfraais can aiso be used to support 
classroom presented instruction- Uovevert it is not bound by this 
role* From artificial int eli iaencOf 1 an if u ages have ^^evelopod whicti 
perslt sore In— depth interaction between the iearuer and the coiapa— 
ter* Increases in stora^se capacity for the micros are necessary 
to support such detailed proaramminu* V'^hereas the former "beina 
told'* instruction pM^oi^ram couid be described as a '*top down'* presen- 
tation of material to be iearnedf discovery type CAI is better de-* 
scribed as a "middle out** prof^ram (Laubschf Fischer & Becker t 1979)* 

In order to understand '^middle out** control one should be fa- 
miliar mith the concept of recursion* A Kood exaoipie of recursion 
mirfht be the communication that occurs in a first fitrade class* 
room* For the teachert trying to focus attention early in the 
■ ornina on the latest office memo which includes a request to sav — 
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pie student XeelintfSt the fi^sl child who enters the ciaasrooa 
represents the first recursive step of the day. The teacher 
■ ust put on bold coapietin« the aeao* intending read it when an 
opportunity presents itself. However, the direction to saaple stu- 
dent feelings ca.i be impienented on this first child, whi 1 this 
operation is one step aeay from readina the meiDiEo. This step, too, 
can be punctuated by a second interruption, a cail by the principal on 
the P. A- system. We can see that if the cosmun lea t ion with the child 
is to continue we are no ir two ster=< away from the meao reading level. 
Needless to say, as the group of first graders increases, return to 
the first level becoaes aore reao te though the aeao will eventually 
be reaU and Is currently beina partially iapleaented. 

ProtfraaBiinn which is capable of recursion is able to act 
upon itself. In proceed intf through the prosraa a particular pro- 
cedure aay be required to begin ag&in at the t jglnnlng. It la put on 
hold (much like the teacher when the first child cace In) 
and the saae procedure starts again at its beginning. This recursive 
cail, now further away froa the orlgin..l execution of the procedure 
will eventually be resolved, and programming will return through the 
same progrestion to the place of the first Interruption. 

This resembles the course of action taken by a teacher of read- 
ing when a student is unable to tell what a particular word is. The 
teacher will proceed deeper into the word, -sking the child to 
give the initial sound. If the beginning sounct is known, another 
activity la initiated. Does the child know tho rest of the cumpanents 
In the word? Can these components be assembled »nto an accurate repre- 
sentation of the given word? Coastantly, teaching is taking place 
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at «ach dc«p€r i«v«i kn an attempt to reMdiata ^h€ difficulties that 
will result In the correct pronunciation of the word at the initial 
level* 

Ihesc aane recursive levels occur in a **aiddle out** Froflram* 
iieret errors are dealt with in a sore in depth aannert mucb like the 
teacher aiflht deal with thes* If the first level of query does 
not yif»Id infii^ht into the incorrect reaponssf another level (or 
another situation within the first level) is exanlncd* This per^ 

sual of the student's mistakes is the underpinning effective I 

i 

CAI« In order to channel the learner through the instruct ionaJ I 
-naterlel effectively the syatea aust be progressed la soas do tell ^ 
with the sateriei to be leeroed as well as backfrouod inf orsiatiofi* 
This sore extensive knowledge of possible answers end probeble 
■Istakes enables the system to correct the learner (StevenSf Collins 
9 Goldifif 1919)« 

It is obvious thet increased microcomputer memory is essential 
In d9f ling with the ayr 1 of potantlai avenues of aisconception 
that the i€^'>*ner cat • An artificial intelligence progras 

like SCPUIf can store 300 thousand words in an effort to present 
a le8S«i. that teacee stifdents how to trace a fault in en electronic 
systes (Browot Burton G Bellf 1975 )« This Inforsation is stored 
in a netwfirk of logic that processes input from the studsnt along 
channels ttrat test appropriateness of the inforsatlon« 

Cnce age in it is important to not? that this type of pro*- 
gramt while trsmsndoumly powerful t is still a **heing told** program* 
How do discovery oriented prograss deal with errors differently? Bdu— 
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catora have av«iiiabie to theaf LOGOf a pronraia which provides inter- 
action of a different sort* LOGO affords the user a ian^ua«{e which 
permits access to the micros beninnin^ with preschoolers* Much has 
been written about this pro^rami citing examples of how noving the 
cursory called a turtiet is done by the student using simple commands 
iike forward, backwardf etc. (Solomon, 1982; Thornburg, 1982). Our 
interest resides in how this type of program (and programming itself) 
deals with errors* For the young chiid the graphics mode is an under- 
standable means for interacting wit:h the program* Movement on the 

s 

screen resembles and can be associated with interaction with the child's 

t 
i 

environment (Harris, 1982) • If children understand right, leftf 
forwardf etc* their input | or ordering: of cursor movement )t if not re— 
f iectlng their desired direction, imaediately indicates to them the 
inaccuracy of their comaands* deferring back to our discussion of 
isomorpbs and meaningt a meaningful representation of their perceived 
reaiity is not preserved when the output on the screen does not 
represent what they had intended* Thc^ error message is simple, 
graphic and meaningful to preschoolers through adult* 

In a Piagetian perspective control of both the environment 
and the technology are available to the child for exploration 
(Markusen, 1983)* This is not the controlled environmemt of the 
"being told** instructional method* Yet it resembles the child's 
interactive environment, more like the sandbox, and fosters explor-' 
a t ion * 

This brings us to our final consideration of errors* The most 
intimate association with the micros will occur for the student (as 
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woii as teachers) in writing interesting proi|r«ss« It is important 
to note that discoverr iearninn which takes piace in the LOGO 
protfran is not iimited to that proflraoi* Authorins ianguaites (those 
lanuuaK^s which enable creation uf protfraas and which are often more 
iike natural ian^uane) like BLOCKS and PILOT serve to access the mi- 
crocomputer for persons who mii^ht be otherwise disinterested in Blus- 
tering sore coraplex lanfc;uatfes (jrieiman & Uunphreyy 1982; Luttnert 
1981). BASIC is the iansua4(e with which most alcr oconpu ters are 
equipped and while it is tautcd as a bei^jfnninis lanfiua^ze it is not 
clearly understandable to many students (Paper tf 1980 )• There- 
foret those who ml tfh t profit from Interacting with the mlcroconr- 
puter do not have It available tor prooraaalns skill* It Is sug*- 
jested here that learning to protfMm la a powerful skill that all 
students should hawe available to them to leara* 

The laplementat ion of loglcf planningt aeQuenclns and abatract 
thinkins as well as learning to use an alternate 1 an^uatfe t are all 
components of protf ramming* This learning is available to the pre- 
schooler uains the LOGO proffraat through college stutents learning 
more cosplex languages like FORTKAN« COBOL and Pascal, and to more 
complex artificial intelligence languages like LISP* In each example 
the ccnputer*s unthinking following of orders permits no mistakes 
by the person who is programming* in addition, its Infinite pa- 
tience affords the learners an environment in which to test their 
learned instruction* Like the *»iop down** programs feedback is 
immediate* If input is incorrect the program will not run* 
Hut in addition to this immediate feedback, learning to program 
provides an added incentive, successful running of the program* 
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Errors are called "butfs" and correctini^ a program is called ''de^ 
bu«etfina**« This particular exercise Is taxiotf and requires attention 
to part^ to- Whole relationships* Just as the imarsion se thod is 
highly successful in teaching a foreii;n language so too ImfDersion in 
the creation ot a pro^raoi develops computer ianiiuane proficiency* 
Errors are important learninit tools which foster & riore meaninM^ul 
understanding of the process* 

A further positive aspect for learning to protfraoa consists in 
the usefulness of such a skill* The iani^ua^es Mentioned earlier are 
not learned as nonfunctional exercises f but are actually impienented 
in the scientific and business community* Whereas an interested hiich 
school, student nay focus his attention on deveioplna the newest space 
battle «aaet this end does not detract from the thinking skills neces- 
sary to create the tfames* Inciden tailyt some students hare betfun making 
money mith programs they have diev eloped on their school and home micro- 
computers (Solomont 1982) • Seeking reinforcement for which the stu* 
dent will work is no longer a problem* The expectancy of success 
serves as a tremendous motivator* 

Se^cifti £d^^jLiyxi Imfilis. Alison 
In considering the Increasing influx of microcomputers into the 
public school classrooms this article has been addressing the CAl 
technology and pedagogy available for this educational delivery medium* 
The micros are not only limited to Instruction* Their role has also been 
to enhance compliance with Public Law 94-142 through implementation of 
individual educational plans* monitoring of speciail student academic 
progress an<: «4lding in prescription (Hoopert 1981 ; Meuret 1982; Rizzat 
i88iU 
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Behuvi oraiiy disordered students have benefitted by the ssoti- 
vationai and discovery aspect of nicrc-'CAi in an Austint Texas program 
(**Center Aias'S 1982)« This ^roup of speciai needs stiUentSf aion« 
with aentdily handicapped and iearninjc disabied are popuiations which 
profit froK CAi * s positive experience* Because ol their exceptionaii** 
tieBf these learners have much difficuity in deaiin^ with schooi cur— 
ricuiuns* Tha CAI proi^raoDS aiiow these students to more successfuiiy 
invoive themseives in iearning* 

The aentaiiy handicapped and ie&rnin|£ disabied profit from 
repeated exposure to i ns t rue t io na i loateriais in dreiii and practice 
format* Feedback is immediate and pro^ramminii cant as described 
earixert foi.iows the task analysis format in incrementlas instruc- 
tion maoaneabiy and successfully* Authoring ianguages are available 
to the mentally handicappedf much as they are available to pre— 
schoolserSf building upon concepts and skills at the individuals 
level of functioning* 

The physically handicapped possess a limitei perspective of the 
woridf since their only contact may be from a wheelchair or in be- 
ing carried about in the arms of another* Spatial relationships can 
be taugbt through discovery as well as more structured CAI prcgraaSf 
using the graphic capabilities of the micro (Weir« gussell G Valentet 
1982)* III additiont micro^CAI programs open a dcor to physically dis- 
abled individuals which enables themt not only to communicate with their 
woridf but also to contribute to it in the capacity of a worker* Disabied 
persons desire meaning in their lives and many are capable of ex* 
Pk^essing this ability which is locked in their disabled body in the form 
of programning skiliSf data management andf even with word processing 
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skiiiBf clerical work* Masterlntf these skills through CA K tutorial 
prourama can permit disabled Individuals to function In society which 
liberates then from a position of total dependence* 

Of Interest in CAI Is the work beings done with learnlni^ dls*- 
abled students. Many of these children have founi the discovery pro- 
urair.s enjoyable experiences in which t lie Ir Intellectual ability 
becomes apparent. Whereas normal children can master Instructional 
laateriai ratter easiiyt iearnln^f disabled children are described by 
a marked discrepancy between their a.nt eileotuai abiilty an<i their per- 
formance. 

Four major components of CAi assist these children in performinis 
more adequately in the academic mrea. To beiciaf CAI fSronrams are infin* 
Iteiy patient teachers ( Howe t 1981) andt unleaa proicrammed otberwiset are 
emotionally neutral* This can be immensely important to a child who has 
endured be ins the slowest in the class for any period of time* 

The second aspect that CAI makes available to learning disabled 
children is repetition* in the form of drill and practicet mastery 
can be insured thro* ^h continual presentation in a stimulating format* 
Watklns and Webb (1981) have compared the performance of CAI and non*- 
CAI tau4|htt learning disabled students on arithmetic performance* CAI 
tutored students performed significantly better on the arithmetic post — 
test. 

The third reason that learning disabled stu:tents (and Indeed c all 
students) benefit from CAI Is evident In their desire to ^et to the 
terminals. The success these studentR can be suaranteei In mastering 
sklllSf as well as the stimulating visual appeal of the system and 
Immediate feedback 9 all serve to maintain a high decree of motivation 
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for students* Whereas other systeas have lost their interest the 
positive invoivement students e perience in CAI seeas to aaintain a 
hiiih decree of motivation* It has been this teacher*s experience that 
even youni{ preschoolers become ianediateiy interested in aanipulatin^ 
the cursor with the keyboard* However 9 oniy tise wiii teli if aicroSf 
and CAI in particuiart wiii retain the student's interest* 

The final aspect of CAI vrhich meets the iearnintf disabled chiid*s 
needs in a unique way is its suitability to discovery learning (Schiff*- 
mant Tobin t; Bucbanant 1982)* This article has discussed the graphic 
capabiiities of pro^^raaij like LOGO to present position in space to iearn— 
e rs and has stressed the positive impact of iearnintf a pi*otframming iang^^ 
uase like EASiC as a means towcrd deveiopinu piannintff computation skills 
and ian^age mastery. All of these discoveries are avaiAable to the 
learnins disabled child* Simulations also afford real world learnian 
involvement that enables subjects like historyt science and geography 
to become personally meaningful to these students* 

The learning disabled child is characterize! by many deficits 
which go beyond the scope of this paper* However t these children are 
most aptly described by their failure in the existing school program* 
It is suggested here that involvement with the learning environment 
in a format which insures successf reflects reality and provides motl-> 
vatlon will enhance the performance of these children* CAI affords 
this opportunity* it is further suggested that a subject tor research 
is to examine so:ae form of **head start" in con^nitive development 
usintf the discovery programs available in CAI t as well as remedial 
program evaluation for learning disabled and mentally handicapped 
1 ndlvidyals* 
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In the bei|innin|{ of this paper the poeitiife and ne^^ative attitudes 
exhibited by teachers toward computers in the classroom were mentioned* 
It shouid be ciear that the position taken her^ is in support of in— 
created use of CAI both in **being toid** and discovery type iearni ni^t i 
including pr ouramm iii^ci skiiis* Eiementary schooi students who have had 
access to computers in the early srades have deconstrated abiiity to 
solve compiex physicSf p sioio^y and ifeometry problems (Moinart 1979 )• 
Society is i nc reas ini^iy usin^ the computer* Since children are able 
to become fax! liar with the computer while successfully mastering In— 
structionai material it becomes Incumbent upon school districts to employ 
this technology* The current l&issez*- f aire attitude that persists 
in this area is allowing other nations to develop profframa anu techaolo^ 
that willf in timet surpass our own (Moinart 1977) • 

The educator's role la twofold in implementing CAI* Fl rstt teachers 

I 

need to become familiar with programs that teach effectively* We have 
already described those that fail to do so* And secondly t teachers need 
to understand pronramiv .na as well as be able to create programs* Too 
much poor pedagogy has been evident in the available software* Educators 
are needed desperately to create and participate in the creation of CAI 
material that tcuarantees superior Instruction* Leaving this task to 
the booksellers and non-educators will be reflected in the less than 
quality instruction th^t is possible* 
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